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ABSTRACT:  

 The aim of this study is to formulate and evaluate the nanoemulgel using herbal extracts. The objectives of present study are to Extraction of 

herbs, Formulation and characterization of Nanoemulsions. Nanoemulgel is an emergent and promising drug delivery system used currently 

in the pharmaceutical industry. As a new transdermal drug delivery tool, the nanoemulgel have increasingly been used due to their unique 

characteristic properties and benefits over other oral and topical drug deliveries to avoid poor medicine bioavailability and pharmacokinetic 

variations. These nanoemulgels are basically oil- in- water nanoemulsions gelated with a certain gelatinizing agent in them. Plant extracts give 

remarkable therapeutic options to manage different disease conditions due to their various pharmacological activities similar as antioxidant, 

anti-inflammatory, anti-cancer, antibacterial, etc. still, the poor solubility and low bioavailability of lipophilic phytochemicals in plant extracts 

are two major issues in developing plant- derived formulations.  
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 INTRODUCTION:   Nanoemulgel medication induces its effect for a longer period as the entire system acts like a medicine force 

and allows the medicine to release in a veritably controlled manner. The releasing medium is told by the crosslink viscosity and the type of the 

network polymer chains. The tendency of a medicine to diffuse out of the vehicle and pass through the hedge influences its capability to enter 

the skin and release remedial motes Nano-emulsion are miscellaneous colloidal fusions of oil painting and water, with one element as a 

dispersed phase and the other as a continuous phase. A surfactant known as an emulsifier is adsorbed at the interface between the dispersed 

and nonstop phases, lowering the face pressure and therefore stabilizing the system. These systems retain high thermodynamic stability leading 

to longer shelf life compared to simple emulsions, micelles or dormancies or suspensions, etc. Despite having colorful advantages, nano- 

emulsions are limited by their low density leading to low retention time and spreadability. These problems can be resolved by modifying the 

nano- emulsion into a nano- emulgel by using a suitable gellingagent. The nano- emulgel acts as a colloidal system conforming of mixture of 

emulsion and gel. The emulsion part protects the medicine from enzymatic degradation, and hydrolysis and improves the saturation like other 

nano- carriers. Besides enhancing the penetration of the medicine through the skin, it's inversely important to retain the remedial attention of 

the medicine for a sufficient period of time. The gel part improves the density and spreadability performing in bettered retention time, and also 

reduces the face and interfacial pressure, therefore perfecting the thermodynamic stability. Nano- emulgel possesses colorful advantages having 

high medicine lading capacity, better penetration, prolixity, and low skin vexation compared to other nano- carriers. Nanoemul- gels are topical 

gels contain nanoemulsions. They're generally used in dermatology for the treatment of skin conditions. They can also be used to deliver 

specifics for pain relief, anti-inflammatory agents, anti-microbial agents and anti-infective agents. Nanogels are nanoparticles- grounded 

hydrogels that have been studied for their eventuality in medicine delivery, tissue engineering and other biomedical applications. They're 

generally used due to their biocompatibility, biodegradability and high medicine lading capacity.  
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Characterization of Nanoemulgel 

• Density.  

•Ph.  

• Spread Capability.  

• Skin Permeation Test.  

• Drug Content.  

• In Vitro Stability Study 

 

 

 

Advantages: 

1. The capability to repel First- pass metabolism. 

2. Effectiveness for a managed and long- term medicine delivery system has been proven.  

3. Patient Compliance 

4. Applicable for tone- drug. 

5. Case accept it snappily and controlled release.  

6.It's safe on transdermal operation due to its non-toxic nature.  

7. More Pharmacodynamics and Pharmacokinetic profile. 

 

Disadvantages: 

1. Bubbles formed during emulgel formulation. 

2. For application in pharmaceutical operation, surfactant used ought to be non-poisonous. 

 3. Possibility of allergenic responses.  

4. Skin irritation on contact dermatitis.  

 

Nanoemulgel as a topical drug delivery system: 

  Nanoemulgel as a topical drug delivery system despite its many benefits, Nanoemulsion has issues with spreadability and skin retention due 

to its low viscosity. These drawbacks limit the therapeutic use of Nanoemulsion platforms for topical applications. The integration of a gelling 

system has been proposed as a solution to this issue. Gels are made by combining a polymer with a large amount of aqueous or hydro alcoholic 

bases. Since there are more aqueous ingredients in this network, it makes a faster drug dissolution and releases as compared to creams or 

ointments. One of the drawbacks of hydrogel is its inability to integrate hydrophobic molecules in their structure.  By mixing Nanoemulsion 

and gel frame, nanoemulgel formulation solves the disadvantage of both Nanoemulsion and hydrogel. Hydrophobic compounds can be 

incorporated first in the oil phase of a Nanoemulsion and then adding them in to gel base. Topical nano emulgels can improve patient 

compliance by being non-greasy, non-irritant, and have improved drug release characteristics. The formulated nano emulgel outperformed 

other traditional topical formulations in terms of long-term stability and drug penetration.                                                                                              Besides 

these, nano-emulgel is devoid of other formulation stability limitations like the problem of destabilization faced with conventional emulgels, 

the problem of moisture entrapment faced with powders, the problem of cake formation faced with suspensions, the problem of coalescence 

of oil globules, formation of agglomerates in case of suspensions, along with the problem of poor adherence and excessive spreadability that 

is faced with nano-emulsions. Due to these factors, nano-emulgel is often thought of as an improved and different topical drug delivery 

approach over the standard marketed dosage forms.   

 

METHOD OF PREPARATION:  

1.Fusion Method 

2.Cold Method 

3.Dispersion Method 

 

1.Fusion Method:  when waxy materials by fusion, stirred slowly until uniform gel formed. In this method various waxy materials employed 

as gallant in non-polar media. Drug was added 

 

2.Cold Method:  Water was cooled to 4-100c and placed it in mixing container. Gelling agent was slowly added and agitating until solution is 

complete. Maintained temperature below 1000c. Drug was added in solution form slowly with gentle mixing. Immediately transfer to container 

and allow to warm to room temperature where upon liquid becomes clear gel. 
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3.Dispersion Method: Gelling agent was dispersion in water with stirring at 1200rpm for 30 min. Drug was dissolved in non-aqueous solvent 

with preservatives. This solution was added in above gel with continuous stirring. 

 

Procedure for Nanoemulsion preparation: To prepare Nanoemulsion Wet Gum Method is used. In this method, the proportions of oil, water, 

and gum are the same (4:2:1), but the order and techniques of mixing are different. The 1part of gum is triturated with 2parts water to form a 

mucilage; then the 4 parts oil is added slowly, in portions, while triturating.  

                                    

Procedure for Nanoemulgel preparation: The appropriate gelling agent is dissolved in distilled water with continuous stirring to prepare gel 

base. The pH of prepared gel is adjusted, then the nanoemulsion system is incorporated slowly into the prepared gel at 1:1 ratio with continuous 

stirring to get nanoemulgel.  

 

 
                                                      

 Composition of Nanoemulgel: 

 

  F1 F2 F3 

NANOEMULSION Water phase Gum 

tragacanth 

2mg 3mg - 

Distilled water Qs Qs Qs 

Acacia  - - 5mg 

Oil phase Almond Oil 5ml 5ml - 

Arachis oil - - 5ml 

         Gel base Carbopol 7mg 9mg 5mg 

Distilled water Qs Qs Qs 

        Drugs Curcumin 50mg - 50mg 

Ginger - 50mg 50mg 

 

 

EVALUATIONS OF NANOEMULGELS: 

 

1.Organoleptic Tests: All samples of nanoemulsions and nanoemulgels were observed physically every week for four-week period. The 

parameters observed were the color, odour and visual phase separation.   

          

 

 

 

 

 

2.Determination of homogenecity: The prepared gels were visually inspected for clarity and color. The prepared gels were also evaluated for 

the presence of any particles. Smears of gels were prepared on glass slide and observed under the microscope for the presence of any particle 

or grittiness. 

SNO  FORMULATIONS  COLOUR  ODOUR  

1    F1 Yellow   

2    F2 Light brown  

3    F3 Pale yellow   
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3.Determination of pH: The pH of the prepared nanoemulgel was measured using digital pH meter. The average of three readings was taken.  

 

Formulation   F1 F2 F3 

 pH 5.9 5.25 6.25 

 

 

4.Determination of viscosity: The viscosity of gels is dependent on the type and concentration of polymer used. The viscosity of different 

Nanoemulgel was determined using a Brookfield digital viscometer (DV III+) with spindle #7 at 200 RPM with torque ranging from 10-100%. 

Average of three determinations was recorded.  

 

 FORMULATION  F1   F2  F3 

Viscosity [cps]  3768 3758 3800 

 

5.Determination of Zeta potential: The particles in a solution usually possess a layer of ions on their surface, referred to as the stern layer. 

Adjacent to the stern layer, there exists a diffuse layer of loosely bounded ions, which along with the stern layer collectively called an electrical 

double layer. There is a boundary between the ions in the diffuse layer that move with the particle and the ions that remain with the bulk 

dispersant. The zeta potential is the electrostatic potential at this “slipping plane” boundary. Zeta potential measurement provides an indirect 

measure of the net charge and is a tool to compare batch-to-batch consistency. The higher the zeta potential, the greater the repulsion resulting 

in increased stability of the formulation 

 

FORMULATION  F1   F2   F3 

ZETA POTENTIAL [mV]  -29.7 -31.4 -36.9 

 

6.Determination of Spreadability: Spreadability of the gels was determined by glass slides and wooden block which was provided by a pulley 

at one end. A ground glass slide was fixed on this block. An excess of gel (about 1 gm) of different formulation were placed on the ground 

slide. The gel was then pressed between the same shaped slides. Excess of the gels was scrapped off from the edges. The top plate was then 

subjected to pull 20 gms, lesser the time taken for separation of two slides better the spreadability. Spreadability was then calculated using the 

following formula:  

 
Where, S= Spreadability, m= weigh to upper slides, l= length of the slides and t= time (sec) taken to travel the distance.  

 

 
 

FORMULATION F1 F2 F3 

SPREDABILITY 13.91 12.52 13.25 

 

7.Determination of percentage yield of nanoemulgel formulations: Weight of all the ingredients used was added up theoretically. The 

percentage yield was calculated by the formula.  

 

FORMULATION  F1   F2  F3 

HOMOGENECITY    Homogeneous Homogeneous Homogeneous 
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FORMULATION F1 F2 F3 

PERCENTAGE YEILD 92 94 93 

 

 

8.In-vitro drug release study: In-vitro drug release study was determined with a Franz diffusion cells, using dialysis membrane molecular 

weight cut off 12000-14000 Da, (Hi-Media, India). This was mounted between both chambers of the Franz diffusion cell. The receiver chamber 

was filled with Phosphate buffer pH 6.4 as diffusion medium and the whole assembly was placed on magnetic stirrer with 50 rpm. 1 gm. of 

nanoemulgel was placed on the donor chamber equally distributed on the membrane. Samples was withdrawn from the receiver solution at 

predetermined time intervals of 1st hr., 2nd hr., 3rd hr., 4th hr., 5th hr., 6th hr., 7th hr., 8th hr., 24th hr., and the cel l was replenished to their 

marked volumes with fresh buffer solution. The samples were filtered and analyzed for the % of drug release. 

 

9. Microscopic view of Nanoemulgel  

 

          
        

          F1                                                F2                                                           F3 

 

CONCLUSION :  

Nanoemulgels have proven to be a further profitable choice for a reliable and practical drug transport medium. In comparison to former 

formulations, the gel- suchlike and non-greasy traits enlarge patient compliance and the absence of oil as a foundation improves medicine 

release with further suitable Spread capability, problems with traditional mixes similar as creaming and phase separation are eradicated 

grounded on phrasings of nanoemulsion- gel may also give a advanced and extra reliable approach for the administration of hydrophobic 

specifics.  numerous of the tablets used to treat skin infections are hydrophobic in nature. These capsules can be successfully delivered as 

Nanoemulgels by first being erected- in into the oil section of the nanoemulsion and also being blended with the gel base.  
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